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APPARATUS AND METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To permit a stable 
recording operation capable of controlling laser power 
so as to be always at a proper value even at the time 
of recording with a CAV (constant angular velocity) 
method. 

SOLUTION: A lead/bottom power detection circuit 5 
detects a lead level of laser output at the time of 
reading mode, and detects a bottom level of laser 
output at the time of recording mode. A lead level 
control signal and a bottom level control signal, each 
corresponding to difference between detected value 
of lead level or bottom level and its target value, are 
outputted from lead/bottom level control signal output 
means 8, 13, and 20-24. The lead/bottom level 
control signal output means perform recording operations at different linear velocities, take 
a sample of the bottom level at each linear velocity, seek a bottom level target value 
BPRef at the linear velocity corresponding to the position of recording in a recording mode 
through an interpolation process using the bottom level, and output the bottom level 
control signal corresponding to the difference between the target value and the bottom 
level value detected by the lead/bottom power detection circuit 5. 
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;v O g ^ffi t & <£> <£ -9 I- U - -f WSti^WL £ fflffl L T 
li> -je<OHIEaiie-C*f ^^*EHEK»U-C, WIS 

ME - *f«tt#S: L r «nE3tf K Eft 

KffiL*- K^ttMEV-^HiaottmLl'^A'*!* 

Eft*- K^^friEi^-^mtio#^w^;v*^iiJi- 
* & ts -t & u ^ m -h^m. t , 

— *flBS&#&Kffl2J U Eft*- KB#Kf±Eftte-§-K* 
* * $J f ME v - K I" * *WP« 

MEEft*- KK5fe3Zo-C^'ie < t 2«*<0^iSJKT 
E#S&f^*^f-3t:#i»^a-C<OltrE^ b A 

MEEft*- KB#KI±jfcT-V -^(DEftteB^Eft-t 
-< # «Sl»£ £ * t * K«fE**i> f> *t'fc*lj*K * it 
-SKfEsKb A u^;KOi«'li*i(rE-9->7"J >?~2titz 
<D** b AVt/l-*c,iBftIi:J:oT*ft, 

b a u^<>n*w^a-e«im **tfc** b a u^jK^^ttitt 

-e**c:i:^#mti-^7t7-v^^ Efti£ B <o v - * m 

£«MP&B. 

[f*#«2] flfE^ffi L/sK b A l/"«>HMMi*ffia 

ME^& < t i> 2 aiJioaufiK-CEflMftftSrfl 7 RSx It 
E#ii&AJ£T-wEfttM^K^ff^£iSM^liirERtiJ t v 

^ ^fMiMfi-t itvyj mmftmr& k * - 

«TEd?* < 1 1 2«»0«uaaEKov»rittEESMBift^ 



2 

^fi^^Ea-r^^^aE^^tB-t -2. ^.tiTt 
HUSK jc »t * «fE # b a 1/ ^« fl/ o 1 1*« * lWE* > ^ 
•J >^Sirfe#»JSft-c<o#b A v^;v^«bffffi Lxm 

tWEE«M6^^»tf«0»f3e»ilB|-Ctt«rE«lB L U^JV, 
Wmfc-ZV- KfS<0*-* FffitlirE** 
b A P^;i/ftijffllffi-i-i: LTtUil ltEE«*- b'XSK 

■c»±, we*»¥s-c#w $*t*:«ueKcj& b a 

io u^><og«{«iirESiffiL/5Kb A l/^jutfeUU#S-C 

sits i mm.<Ditr-i ^?SSSi«v-f(fiA«» 

[»** 3 ] l&E**¥«li, t»E^4 <tUi« 
©jft^!ElwOV>-Cfl3[ «9 a s ^/imE'^* b A v^KO&ffifc 
^feftrEEi**- mo#E»tt«K*»t4 # b A U-^ 

20 -ya*«i«u6«„ 

L, «fEE»ffiM3-0* n v ^ U- b *mt 

im**5] «rE«tit#s»i, iWE»ji*i" , «^*a 

^V^UCJSCTlrEsK b A u^^cog^ffi^ifjE-rs 
30 l~40v»rft*l 
*E«0*7'-f ^^E«R«©Vx— *fffi*«Jfp«o 

METtT'^f ^^Ji)6^^S-^aJL, Efflt^e- 

— S<790iE*Jg-C7¥;T-V ^riaeigi6LT. WEW- 

*F UlSj'^SlUltEfia L U^;KcH»3T^ Lv>*'UI^ 

wfs^- *E*i- ft-f -< ^ > E^SO U - -<f m 
40 siw«i*j*c^v»r, 

HfEE**- K«SW*^a:t,, flAfjeici&C^^ b A u 
v^-f 4fc#0#b A-y-v^^HSriS 

It, 

«rE# b A^ > y;v^F^t*li> <tt2 Sffi-oMjfi 
S-CEftSl^S-ff oTflfEsK b A >^ 
L, 

litTEEiSk*- KB#tcti3fe7-V ^ ^ <OE»fi:S*^E^-f" 
& «TE** b A P ^ ;KO g 8Hi 4r ME* > 7 'J > ^ $ *l£ 

so ^ajs-cco^ b a i/^^^ibisraiaatc io-c**, 
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[«w©#in&K9§] 

[0 0 0 1] 

I*»0*t4ttt»W iOSSSgii, CD-R, CD 
-RW, CD-WO, MD, D VDOi ? *3fe7='-< 
(CM L T5t^7 - X o TfftEftt 4CAVB»* "> 

[0 0 0 2] 

iiMBS;Ra , «fc*riBS!!©#?''f 

E«e? h*3fcf ^^K-3e*fl=T*3eL-CJBj*i-* 
fctt, #lC-3g<OU— 9-V<7-**»e>*l-& J: ? t" L D 
(Laser Diode) OlEI&m«£tt®1-&d&lSa**.5>o ^ 
--fftKJ-aEiaiSJKte, tajx-tflU VzffrfS. ? c, IE 20 
^V-^;WC& L&v^-K h A l^;i/B P (=V - Kl/^Ji- 
RP) *»e»E»^y h:OTBJ«3*i4?<f h^WPJ 

5c L fcEfiW&IMf- * * it *> iz li^ «;-KM* 
RP, ^'hAU^BPS^^FU^WP^CB 
Wl"** i^CL D *fglMU*-*-*£«4**> 

UJ:oTl»Sft4l/-f/'f*-K (LD) 2^<b<D 

u-^iis m^Ltc^r* x?±.\zm%znizK.m. 

^;vR P,IEii- ; e- KB$li|2 4 to*' h A l^;VB P£U* 
7^WWPf*J„ 7^N*-K (PD) 3 40 

/vouTtLtiDi^iiSo u-^m*^aiM-§-i/ 

VOUTti, 'J- K/sK b A/-?7-&tn[ag&5 ty4Y 
^7-tftffl0K6 Ctt»*tLTV»*, 'J — K/# h A/f 

;i- Kit V- hvw-R p S-fcaiU E«*-mtc so 
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gB«-*-9- >7>/*-.n> KLt*' h a^n-v-b p £4$m 
-f&o h/<7-tfeffiEB&6»±, E»*-Kl$fc, U 

- V titfjtfH&m^ I / V O U T OffiJgifeO tf- 9 Ufr* 
t>7"V*-^KLT7'f h/<7-WP £&ffi-t£ 0 
'J - K/#h A^W-^mil]K5 i:7-f r-/*7-tfcWIS 

ft^iEFM (Eight to Fourteen Modulation) ffi-f- 

- K/**h A-K7-fcam-§-R/B PDIi, MffS8t? 
•;- K/**h A/*7-I«HtR/B PRef£Mfr£*U 

_ K / # U;<7- ftUttft-g- R/BPCiic T«J» 
SI 0©Aiim8»::«tt3*L4. 9^ h/<7-^{UHK 
6*^m*?tt*7-Y W<7H*Hi«-S-WPDIi, M# 
S9t l 9'f h/<7-g^1tWPRef^M©$tt % h 
'<7-«»itWPC i&o-CijO&fll OOBi^i: 
■tt<&3fi.4o iJJ&isl Ofi, EFNHI-f-fctfcv^-Hf^ » 
7— 8DJftW»S61l7Clor«ll)IW»StL, U--fSE» 

nfi KW»#*R/Bpc;Rimpc 
[0004] ni6t±. z.<r>s.n\zm$L%ixiziSL%<nv- 

li«Hj»l 0 *B«F«K««LT I/— 9»/t7-t»a 
[0 0 0 5] 

KW^jgftLintSUl] i:r^>-C, CAV (Co 
nstant Angular Velocity) Ifiil (gfS^-C A Vfe^i-g- 
tr) «r=fT-5 jfe-f-f -X^fi-Cti:, ^e>K^OEHE»«: 

fk-rsir^o-c, E»jtae (««K) ^jdltv»< 0 

— E»*- KF$co**h Al/^jVBPli, U--9*m7*J 
^ajft-f- 1 /VOUTcoiEMo*' h AgBTy^-^VT"^ 

t, PD3*-g-tf^tBm«0lE»^JS7i J iiv^o^-f. 1216 
C0U--9*tii^^ai{H-f-I/V0UT O&jzBHD&mtofr 

izm-rxiiz, u--9*m7j^m«^-i/vouT^^ 

'J - K/# h - HiaiBB 5 0«HB*^R/B 

PDttiO*' h A U^;PtcoHT-*-7-b-7 
LS7, iW*7f;M:J;|), U— 9-«»S6« 1 tt. 
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-C, U— «f«»fl|-9-R/BP**aiE*J: t) tiTLT L 

Sits E«*SE©*iIIKflior7'f b^7-£ifSD£i* 

[0 0 0 6] Z<D£7%$&m&Bt<OmtKft7#\-J*l< 

> 4* SEIb U - K * * fc V» } nfl^ 

MK*7-t? h^#v>di^lcUU-Hfd*?B*TL. 

[0 0 0 71 £©|§9!i±. ■ i©J:^ftM«jft*«l*i-a 
£ tLTt & ©"?> ESS&fiK i o TES^SE^ 
-fb-T S C A V 7j 74 * 9 E*&fi £ v» T . u - 

[0 0 0 8] 

[ISS * Sfsfel" & tz 46 ©¥!£] - ©3&>?! K# a ftf * 

■*f ig»#s z urn l t we*-^ -r % 9 ±*> & * sia 

L, E**-KJ$KI±, — £©lBHEjiKf3fe7*-f 
Utefgl&Lr. WEW-^'a^^SlKWEStaLl^ 
;i/ \z li lar^ L v » ** b a u ^ ;v © g t u ^ ;v © 
g t ft h X n fcflf E u - * «U«P L TIIJIB 

* * ±tcfB^K**-5g©«-§-«rfBflti- Sftf 4 

- KB#HtimfBV--ftb^©Kta Ll"<^5rt^tB U IS 
**- KI»KtttMTtel'— Ttli7J©**h A U^Srtfeaf 
&KaL/*'b AV^HifSi:, i©iSaL/**b 30 
A U-c;^m^Str^m Sitfctta L V^v&J/** b A 
U^;v©&atei*©Bf*«£©M#KJ£Cfc^aLi' 
^^WifSW b A l^;W|HJtJP^£a;tl^£!%a 
L/**bAL^<;^Jffll^ai*#gt, E«*- m»c 
|Jfieu--^tti7J©#a*t'^^S:^ffii-a#iX < ^U^;V 

^a^is:^ c©#&*u^ji4fca3Mis:-e&a$*ifc* : 
ii* ^^©matt t -e© g *ik t ma-Kits c 

fSt, Stat*- K«FC»±iliHEttfflLl'^>wtll»«-5- 
«-§-^*o*v^rtJE** b a U^i/fljfljfg-f-i:*^* I"* 

^ w« i: * « o » ^ r we i^ — «f a » -r 

«w«i«-s-a*#si:'*fliit> Mn.mta u/# b a 

/HflttHt-S-aia^RWU WEE**- KK5fc£oT4?fr 
< t 2tt«©^St l E*K/^4r ; fi : o-C#^3iSJST-© 
WE** b A l^i/fc-* > yj > ^ U iSSft*- KB* 
K fiftrM x * ©EflfeffiH* ^ EtSI"'*- § i&»Jg**tf> 
& t#i::WE*#feftfc&&ftKi3tf*WE** b A 
;v©B£HtfcWE-9->7* , J >^$tife#^S^©** b 
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bAU^^©i«ltfcTWEKHiU/#bAU^«^aj# 
g-C^m $ ttfc** b A U^;w©^tBtt t ©^icit. C tz 

[0009] ttz. z\(D^m\z^i,%7'4 ^turngtm. 

©U-Hfttlil«U^I7jfel±> WtBL*- KNfICIIV— 9*m. 

*A«^HlUl^^;i'©i^'lti:*4 i n ku— <fe»#s 
S-«U»LTt(rE367 , 'f x^±*f)f^*^HJU Eli* 

t, iwe u — y a* KittERiB tu^^izium 

Lv>;K b A U^t;l/©g^'(ti:*ii*.U^^©B«tti: % 

& ± -5 KtfE \s-*fwm^®.*m® Lrm&ft74 * 9 

±lcEil^ l K30 t -S©«-§-«-E*-r aft-T-f ^ ^ Ei*^ 
S:©L'- H fai»©J^i7Jftt-*5V>T. KfEBft*- K«IB 
^5fe2L*» ^iiJKtC)c-C^'KbAl^^;v=Sr^V7 s 'J >^ 
-ra^*©**bA^>7 B ;i'«Sra*IS:tt,ffiE**bA-9-v 
y^WH-Cti. '>4<tU a«©i»aS'CE#Sl^'S: 
fx oTltfE'Kb AV^«A'*r-9->7* , J >^"L, WEE** 
- KB#lcli*r*'f ^^©Efltfite^fjE^-T^iiSiaa 
***4i:*Ul»E**e>*i.fc«JftKK*»t**trE# b 

av'owi mm srWE-9- > > 9- $ tt ^KiaaE -c 

©>i?-b a v^^^fjItP^^Slcior**, i©**i>e> 
tLTt b a ;v© g ^tt i: WEtttU L/*'hA^* 
■Vtm^SLiz&mztiiztfh A U-^;i/©tfediffit©S^^ 
(t.tfc*^A^ ;v*UffliM-§- * ffl 7J t T WE ^ - -9* 

[0 0 10] i©36WlcJ:ixtf, E**- K(c^3t*>> 

^;vSr^-V/'J >^*L. E»*~ KBtKliftTV ^ ^ © 

^*Lfc«lj£ 1 KlwiJ^4WE'K b A l/'C^KOiStti'fS 

■9- > > ^ $ tt/c^-^js .r ©** b a u^ov^bnm 

tttWESSm L/# b a p^/M*W#KTM*tH3:h.fc# 
h a u^;w©^a^t©^lci5U-fe** KAU^;v*li 

[0011] 

i^^(7)^j&©^®] aj, eihs:#s?.lt; z.<n5tm 

B1KJ3V»-C« El 5 t|W|-g|5*lc(±|B]-^-§-^#L> S 
«-r*ffl#©»Lv>K9!M;M*1-*o i © ^-**a*SU 
igitli, CPU20t, A/D|E»S2 1 Sfb'D/ 
AtftS2 2, 2 3 t, t>7 , V*-^KIK2 4t 
*«rfcKifitDL-Cv»4 0 A/D^f§2 1(±. CAVE 
* I C i5 1 1 « # E»tt S T © # b A ^ •? 7 - © § flK m * * 5e 
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u-^^u-w^mm^mi sfrb<omniz&^x. 

C AVEftCjfeS^* I-Atv y^JWM K - K/jK h 
A/*7-&tBH]8& 5 HiTJ $ fih V - K/** h AM 7 
-^fflffR/BPDItv^'J ^^LTA/DSttt 
So C P U 2 0 li, '>^<t<)2 WloE»j**Kov» 
TA/DSS&f|2 1 ^f><D**f AA7-<D-9->:/;Hi£ 

<0§iitoM# (5£) E«*-KKisv»t\ 

* kwis l # h a u * fr<D e mm * ml m -r 

<0§«HiB PReft LT«»**trv»* 0 .iaiM»i 3<9 
ASgT-ffltZti, D/Ag?&S2 3*»fe<OU- FM7-B 
iMSR PRef *tT v» 4o «J*»1 3 Ji, -ft-^ 
g^-MBPRef, RPRef^*)ftx.T, Mfg8i:'J 

- K/sKhA^'7-glSitR/BPRef^^-rSo 
[0 0 12] t'/^/*-* KBR2 4 l±, # 

"bmTjSftS'J - K/** h A^7-fW#P«-3§-R/B P C 

- KK^fi^*-^ Ki-^o SHfc«14li, A*?-, B 

/# h A X 9 - R / B P C * A SBT- »c # A L , 

M^9*^ffi7jS^*9'f h/<7-«HHItWPCt 
BiH^K*AU tv^*/*-* KBB1 2 
KffiR PCH*CSf-t:$ALt, £ *t c, £ W <7 

*fig»f£Bi tc#*&-r* 0 ::t-, Mm§8. filMi 

3. C PU 2 0. A/D^&§|2 1 , D/ASE|ftS2 
2, 2 3SVt>^V*-*' KES&2 4 fi<0§|^lc 
S»t*RtH L/** h a u^>MNf^*Hi:&¥aa i »JS3 

[0 0 13] H2(i, iWi a KltJjKSftTtU-HfffiTj 

CAVE»fflW (Eflrt-K) KSfcSroJHIHJ-c 
(±, «»<OS3a^ov>rsKhAy<7-S--9->7''J 
ti. BP*.. ifUUL*- KWHrii, MSI 3, 
1 4 ##KAiiSHHC@££;ft.£ 0 L D 2 $r f* 

161" si'— yfgftKS l ft* LD 2^^<DU--9-*3tO/< 

_ Kv?7-§«HKR PReftfcSJ:? K«MP$iT.4o 

iwiit^w*-* K0f&2 4 vy; 

[0 0 14] 3fc©jKh A-frVTVMHIBmi, «;ltf4ffiF 
2i:«3t4Sgfif LD2 KttftLTEfikl&ffcfclT 

v», A/Dje*»2 1 ^af^^-a-T 1 ;- k/** f- am7 



8 

BPD*A/Dfftti„ C P U 2 0 ti iOA/D^ 
H2 1 omTJ^E-B-TSo fci^ iOE»»f^»i, UBS 
KftrM ^iEl&fflco;* e> KA'©iHESc J *»E«{fc«* 

V- Y £ 4 teil J: n iz-ftn£i^ 0 p 
D3-COLD/<7-C0^e-^#, mm<r>i?.mZtf-t>-f lz 

io «Fi:Wa«/'?7--e^*rS-*tUfAv»o 

[0 0 15] £©»||fl-c.»i, •9->7';i'/*-;v KH8&2 

4#*-JVKtl (^'(7ft7) t * IJ , -ejtftS 1 4 
»±> BS|?-fctttt$*i*5-f h^*7-*)J«ffi-?-i:C^ 
i:ftif^$iiS*-^KlRPCHtMM5 0 dirtc 
«t U— 9-*fgS&^«l Ktt*$*t*#h A7<7-ftlJtiWfi 
ftLTIi, sKh AHt>7*^r^l-A-2>itfr<7)'J- KM 
7 t^Uv»-9->^;i//*-^ KEK2 4 
-;v K-ttR P CH*Ms6ffl?ft* 0 ^oT, *'U^;v , 
lc*7-b-7 A/N°7-^^3c-r-5SiJ||l 

[0 0 16] >£iz, 9cl t Z&'<tz<Dt\slffi.<omZ-mL*- 

MLD2 L T JtE 4 f&i* t Pitt h A -9- > 7* 

frMIKTO&mbftift do iOfc*OA/D8Eift»2- 
1 cOtUTJt C P U 2 0 KEISSftSo fcfcx *'hAt> 
^fflt07^ FA-7-WPIi, «Bj£EftaK-e©ft 

[0 0 17] CAVEiSaHW (E#*- K) tcA 

so c P U 2 0 liTfcTV *?-^<DE^tfiB. Tt-F-f^ 

cD^aJKS-**, - ^ WIS L ** h A 7 - <A 

B^fflB P Ref^#m-t^o iO*'l-AA7-Olie 
fiBP Refl±> 4fe&<DtfbA*)->-7)\'m!gl-C&btifz 
j}?hA/<7-BP (4) t> 1 OfgJSO^h A-9->7 p ;v 
JWH-c#e>*i7t**h A/t«7-BP (10) i^t,Ei»« 

SI 3**6^11 \ZW*)&t> -6 <DT, CPU2 0t*ft 
t> ittz ** h A / < 7 - © g tttt B P R ef 8 -»<0 g 

40 «HgR/BPReft Lrtt»**ir-9— #*»*»**o - 

Hie* 9. «m«t B««oR*»w*7-b5r 

-g-t fi.sii:ic^scD-c, y- K/#h a^7- 

WWI*R/BPC*?)*7t? KO»#t»HtLfctt 
S-CO U--90<7 -«HI|5& t 4 3*1* itC^i. §)^S 
14B, #h A^-tfJWMtNi, ASftB^t^ 
•?^X.T, f A WOVt 7 4 Y W<)V<D7 4 - Y^V 

[0 0 18] C<0U-^fffl7J»llffllSfatcJ:titf. **KA 

y-yy^mmu. ld2i:ii> mm l*- knfwj - k 
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{fir h <d iz£-m & B#Rfl £ tttft5ei- *t»4* &v> <£> f it & MS 
B#HTab>K LD20**h A©l/-f/<7- 14, Rtti L 

KB#iRCU^l'O>KhA,><7-£Hi7J-t-.&l&<0 

tii[5]g& 5 tM&ffi$*tfc# h A;<7 - fc* 7-fe y h 

fc 3: * J: -5 <& t A* - ? § * o 

[0 0 19] 4ib\ £©»9!H:±aL 

(4«J6* 1 OttFflO "C#h A/<7-*"9"V 
>{fLtz^ 3oJa±0»«r4*aK-C#h A/<7 

/t7-t*»(b 1 O^iSW** h A/<7-OHHi£*«6& 20 
4 ? (:Ltt6v>«, 

[0 0 2 0] itz. ±IESCifeflItM4, 4tejg<0** h A-* 

y-y^mmt i o^a<o**h Atv//msMioim:i« 
*asL*- Kjwwiiaitfc**, gg^-aiL*- ran* is 

If PC A (Power Calibration Area) OT-Xt-i'jT-C 
ftj^<7-£#iC>£fc*07-;* MB»«F»wRtt* J: -9 K 

[0 0 2 1] **FAl/^^t7-b7 H4. IB» 

jig Wife K 9 4 h /<7 - K J: oTfcgMbl- 
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(4, A/Dtftg3 1tA/Df«?^ CPU 2 OK 
IXOi&tf 4 o Ciot^io CPU2 0I4, 7^l>^7 
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Kio-ClSiEi-*^ i:7i J -C#*«0-e. 3Et-3cjeLfcW» 
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1$m £ £ ** h A v ^ ;v i <vmfr KJ© C b 
56 1 4 S 4 7 UftUffll-r i t § ^. o 

[Hi] c o^<D-mft^(c«^^7''f ^^ie^ 

[0 2] |igfS««Di&f££^i-*-f ^ >^f-*- hT-& 
[El 3 ] r <0»WO«s^ltlS»«8^* ^ * IS 

[B6] W*ltOiftf^**i-^-f ^ >^ir- b"C* 
[»#OttW] 

l-V--«fe»*«, 2 •■■ V — *?? (LD) , 

3-7*F^t-K (PD) , 4-I/V«»», 5 
- K/** h Ay>'7-^ai[aK, 6- "94 h^<7-tfe 

miaES. 7, 1 5-v— f/<7- ai^ftijffli^e. 8, 9 

•■•«#», 10, 13, 14-81W, 2 0 -CPU. 
2 1, 3 l—A/DjElft», 2 2, 2 3-D/AjEH 
Sf, 2 4 -t'/7V*-^ KES&o 
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